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CYCLIC POLYOLEFINS. XXVITL FURCTIONALLY SURSTITUTED CYCLOOCTATETRAENES
FRQOM ACETYLENIC ALCOHOLS 1

(1) Supported in part by the Office of Havael Research under Contract
NSori-07822, Project Designation NR-356-096.

By Arthur C. Cope and Donald P. Rugen

Received

Cyclodctatetraeaylmethyl alcohol (I) and p-cyclooctatetraenylethyl
alcohol (III) have been prepared by copolymerisation of acetylene with propergyl
alcohol and 3-butyn-l-ol, respectively. N, N-Dimethyl B-cyclooctatetraenyl-
ethylamine (V) also has been prepared by copolymerigation. The p-toluenesulfonate
of the alcchol III bhas proved to be & useful intermediate for the syntbesis (by
displacement reacticns) of other cyclooctatetraene derivatives, including the
N,N-dimethylamino ccmpound V, the cyanide VII and the bromide X. Reduction of the
cyanide VII with l.ithium aluminum hydride ylelded the primary amine VIII without
reduction of nuclear dovble bonds, and basic hydrolysis of the cyanide yieldad
a-cyclooctatetraenyipropionic acid (IX). The acid IX formed a crystalline salt
with quinine, but could not be resclved through the salt under conditions that
vere examinsd.

Absorption bands present in the infrared spectrs of a pumder

of cyclo&:tstctmu derivatives hsve been noted that appear to de charscteristic
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of the nuclesus ani are useful for the identification of such compounds.

This paper reports an extension of the preparation of substituted

cycloSctatetraenes by copolymerigation c¢f substituted acetylenes with acetylene <

(2) A. C. Cope and H. C. Campbell, This Journal, 73, 3536 (1951);
T, 179 (1952). &

tc the synthesis of cyclogctatetraene derivatives containing an alccholic
hydruxyl cr dimthyiamino group attached to an alkyl side chain. These com-
pounds were prepared by copolymerization of acetylenic elcohols and ay
acetylenic anine with ac_etylene. Other cyclc&:tatetraene derivatives were
Srepared by Utilizing B-cyelonctatetysenylethyl: slcchol a8 an intermediate.
Copolymerigations of the functionally substituted acetylenes
vith acetylene vere tonducted in dry tetrahydrofuran in the presence of
nickel acetylacetonate catalyst and calcium carbide as a drying agent in a
stirred autoclave at 85-95° with acetylene pressures cf 300-15C p.s.i. The
volatile products formed from such copclymerizations with propargyl alcohol
and 3-butyn-l-ol were separatzd by stear distillation, anl the crude
alcchols (cycloBctatetraenylmethyl alcchol, I, and 5-cyc1:3ctatetrunylethy1
alcochol, III) vere isolated by fractionation of the crganic portions of the
diestillates. The alcohols cculd not be separated completely from hydrocarbon
impurities by distillation, but it was possible tc purify them by chromatography
on silica gel, from which they were eluted with pentane containing 1 to 10%
of ether, after ¢lution of the hydrocarbons with pentane. The pure alcohols

I and IIT were cbteined in 17 and 241 yields, respectively. Butk vere yellow



3.

liguids vhich formed crystalline 3,5-dinitrcbengcates. Quantitative hyvirogena-
tions of the two alcochols in the presence of platimum resulted ir tne
absorption of 98.5% of four molar equivalents of hydrogen and formed the
colorless, saturated alcchols, cyclooctylmethyl alcohoi (II), and p-
cyclooctylethyl alcckhol (IV). Both IT and IV were characteriged by prepara-
tion of crystalline 3,5-dinitrcbengoates., The structures of these campounds
were proved by independent syntheses cf authentic samples of the saturated
alconhols II and IV by treating cyclogctylmagnesium bromide with formaldehyde
and ethylens oxide, respectively.

N, N-Dimethyl B-cyclcoctatetraenylethylamine (V) also was

prepared by ccpolymerigation, from acetylene and N,K-dimethyl 3-butyhlarine.

&)

. I, R = CHx0H 1., R= CHaC0H

III, R = CHaCHpOH IV, R = CHgCHgOH
V, R = CHzCHpN(CHs )2

VI, R = CHsCHp030;CeHeCEs(-p)

VII, R = CHzCHgCN

VIII, R = CHsCHaCHoNHp

IX, R = CHgCHgCOOH
X, R = CHgCHaBr

XI, R = CHaCEgOCOCHs



B-Cyclooctatetraenylethyl alcohol reacted with p-toluene-
sulfenyli chloride in pyridine to form the p-toluenesulfonate VI in s yleld of
80-90% (crude). This ester failed to crystallize from a number of solvents,
and decompesed cn attempted distillation at low pressures. However, it could
be used as an intermediaste ju displacement reactions without purification,
in the same way that p-toluenesulfonates of acetylenic alcchols have been

2

used recently. Reaction of the p-toluenesultonate (VI) witk dimethylamine

(3) G. Eglintcn and M. C. Whiting, J. Chen. Soc., 3650 {1950).

ylelded N,N-dimethyl @-cyclooctatetrsenylethylamine (V) (45%). This method of
preparation of V is preferable tc the copclymerigation of N,N-dimethyl-5-
butynylamine with acetylene. Reaction of the p-toluenesulfonave VI with
calcium bromide in Methyl Cellosolve formed B-cycloactatetraenylethyl bromide
(X), which also was prepared from the alcchol IIXI and phosphcrus tribromide
in the presence of pyridine. The bromide X cbtainad by both routes was
slightly impure because of partial dehydrcbromination that cccurred during
distillation, but it wvas used in ar alternate synthesie of the amine V
(reaction with dimethylamine).

The reaction of the p-toluenssulfonate VI with potassium
cyanide in aquecus ethanol yielded §-cyclooctatetrsenylethyl cyanide (VII)
(78%). Reduction of this ysllov liquid nitrile with litbium aluminum hydride
in ether yielded Y-cyclooctatetrsenylpropylamine (VIII) (568), a yellow
liguid thet wae charzctsrised as the picrate and the hydrochloride.

Saponificetion of the nitrile VII yielded the yellow, crystalline -cyclooctatetraenyl-




propionic acid (IX) (7T$). The acid IX formed a crystalline salt with quinine,
but the acid regenerated from the s2lt after recrystallixation to constant melting
point and rotation was optically inactive. Other attempts to resolve mono-

1
substituted cyclo&:ta.tetfaeﬁs also have been unsuccessful.

(4) A. C. Cope and M. R. Kinter, This Journal, T3, 3424 (1951);
A. C. Cope, M. Burg and S. W. Fenton, ibid., T4, 173 (1952).

B-Cyclooctatetraenylethyl acetate (XI), a fragrant, yellow
liquid, was prepared in 91% yield fram the alcohol III and acetic anhydride.

Spectra and Structure 2

(5) We are indebted to Dr. R. C. Lord for discussions of the infrared
spectra,

The infrered spectra of the cycloactatetraene derivatives I,
111, Vv, VII, VIII, IX and XI are reproduced in Pige. 2, 3 and 4. Exsemination of
these spectra and the spectra of other mconosubstituted cycloBctatetraenes reported
previously (ref. 2 and preceding papers in this series) shows that characteristic
absorption bands cen be assigned t¢ such compounds. The infrared spectrum
of cycloactatetm itself has been discusseed in detsil by Lippincott, Lord

and MeDonald: e Comparison of the principal absorption bawis of cyclosctstotmne

(6) E. k. Lippincott, R. C. Lord and R. S. McDonald, This Journal, B,
3370 (1951).

exd monosubstituted cycloscta.tetmnes shows certain differences. The principal
sbsorption bands (and their probable crigins) that are present in the spectra

cf all monosubstituted cyclot';cumrum- examined to date are the following:
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3.33 m. (strong) (C-H stretching); 6.1-6.15u (mediun) (dcuble bond in a cyclodctate-
trasne ring), 8.20-8.33.u (dcublet, weak) (C-E bending); 11.3-11.6 &« (medium)
(ring expansion); 12.3-12.5u(strong) and 12.8-13.0 s (mediun) (doublet
sssociated with ring distortion vibrationsy 14.25-14.55 a (strcng) (C-H bend-
ing); 15.0-15.25 (medium) (C-H bending).

The ultraviolet abscrotica spectra of cyclooctatetraene and its
derivatives that do not contain a chromophore in ccnjugation with the nuclear
double bonds (such as the alcohcls I and III, Fig. 1) alsc are characteristic.
They show weak sbsorption (log € lessthan 2.8) extending from the visible tc
about 230 m u, vhere strcng absorption begins. Other highly unsaturated
compcunds such as conjugeted cyclic and acyclic trienes and acyclic tetraenes
have distinct maxims in the ultra&iolet at longer wave lengths. On the cther
hand, the weak visible abscrpticn of cyclcoctatetraene derivatives gives rise
tc a characteristic yellow color. A combination of the infrared asbsorpticn
bands ncted above, characteristic ulitraviolet spectrum and yellow color with
chemical evidence now can be used with considerable certainty tc establish
the structure of a nev cyclcictatetraene derivative. The most pertinent chenical
evidence is quantitative catalytic reduction with the abscrption of four
molar equivalents of hydrcgen by the four nuclear double bonds. Other chemical
characteristics that have been explcred less thurocughly but have been useful
in characterizing certain cycloactatetracne derivatives have been partial
reduction with abscrption of three molar equivalents ¢f hydrogen in the

presence of palladium on caelcium carbecnate fcrring cyclogctenc derivatives;
fcrmation of silver nitrate complexes, or sclubility in aqueocus siliver nitrate;
formation of maleic anhydride adducts with disappearance cf twc of the nuclear
dcuble bonds (due to bridging as well as addition).
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Experimental

(7) Melting points are corrected and boiling points are uncorrected.
We are indebted to Dr. S. M. Nagy and his associates for
analyses, and for the infrared spectra, which were determined with
a8 Baird Double Beanm Infrared Recording Spectrometer, Model B,
fitted with a sodium chlcride prism.

Copolymerigation and Purification Procedures, - The co-

pclymsrigation procedure described previocusly 2 was followed, after which

the mixture was steam distilled until % 1. of distillate collected tc separate
volatile products. The crganic layer was separated from the distillate, and
the aquecus layer was extracted several times with bengene. The cumbined
organic layer and extracts were distilled through a packed column under
reduced pressure tc separate tetrahydrofuran, bengene and cyclosctatetmne 2

&
and the residues was fractionated through a semimicro column at about 1 mm.

(8) C. W. Gowld, Jr., G. Holgmen and C. Niemann, Anal. Chem., 20,
361 (1948). ' b

The crude copolymerigation products, ccntaining hydrocarbons with similar
boiling pciate as impurities, vere dissclwed in pentane and passed through

a 100 x 2.1-cm. column of 28 tc 200 mesh silice gel (Davison Chemical Ccrpora-
tion). The functionally substituted cyclooctatetraenes were adsorbed, vhile
the hyirocarbons passed through with the sclvent and were removed by wvashing
with pentane. The substituted cyclooctatetraenes were eluted with 1-10%
sclutions of ether in pentane, and were isclated by concentration and

fractional distiliation.




=

CycloGctatetraenylmethyl Alcuhul (I). - Copulywerisatiog or

etylens with 20 g. of propargyl alcohol (Gensral AGiline and Fllu Cury.,

redistilled, b.p. 45-48° at 32 mm., %25 1.4290) by the gemeral urucedure
previously described 2 resulted in absorption of 950 p.s.i. of acetylene.
Distillstion yielded 9.9 g. (21%) of crude I, b.p. 66-T2° (0.5 mu.), n?
1.5602-1.5620. The alcohol was chromstographed by the procedure described
abcve, and eluted with 3 1. of ether-pentane (1:9). Concentration of the
effluent and distillation of the residue through a semimicro columm 2 yielded
8.1 g. (178) of pure I as a yellow liquid, b.p. 65-66° (0.12 mm.), n§5 1.5612,
a2 1473,
Apal. Caled, for CgH,00: C, 80.56; H,7.51. Found:
c, 80.63; 1, 7.66.
gzglo&utnmlmtgzl-zé-mmuobensoate vas prepared
by heating 0.25 g. of I and 0.35 g. of 3,5-dinitrobenzoyl chloride or a stean
bath fcr 1 minute. The product was dissolved in 10 ml. of hexane and
cooled, and the yellow crystalline ester that separated was recrystallized
tc constent melting point from hexane; yield 0.43 g. (73%), m.p. 69-69.8°.
Apal. Calcd. for CyeHyolels: C, 58.54; H, 3.69; K, 8.54.
Found: C, 58.32; E, 3.78; X, 8.73.
gzgloactzlmgl Alcohol jIn vas cbteinsd by hydrogenation
of & solution.of 0.11 g. of I in 10 ml. of 95% etbanol in the presence of 0.05
g. of pre-reduced platimum oxide. Hydrogen abscrption stcpped after uptake
of 98.5% of & molar equivalents in 3 hours. Separstion of the catalyst and

distillation ylelded 0.11 g. of II, b.p. 66-68" (0.15 m.), no° 1.4810, 425 o0.9u26,
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Amal. Calcd. for CeH,a0: C, 76.00; H, 12.75. Found:
c, 76028, H, 12.820

m1o&gmgxl-5,3m1MtroMmmte wvas prepared by heating

0.20 g. of II and 0.27 g. of 3,95-dinitrobentoyl chloride on a steam bath fer
1 hour, and purified by recrystallization from hexane; yleld 0.33 g. (69%),
m.p. 68.6-69.7°.
 Apal. Calcd. for CyeHaoN20s: C, 5T.13; E, 5.99; N, 8.33.
Found: €, 57.21; H, 6.05; N, 8.37.
An suthentic sample cf cyclooctylmethyl alcohol was prepared
in poor (158) yield from cyclooctylmagnesium bromide ani formaldehyde.
The authentic sample had the same physical constants (b.p. 67-68° at
0.20 ma., n§5 1.4810) as II obtained from I by hydrogenation, and formed
an identical) 3,5-dinitrcbenzoate (m.p. and mixed m.p. 68.5-69.6°).
B-Cyclooctatetraenylethyl Alcohol (XTI). - Cop.lymerizaticn

of acetylene with 15 g. of 3-butyn-l-cl (Farchan Research Laboratories,

redistilled) by the procedure previously described resulted in abscrption

of 1200 p.s.i. of acetylerne and an increase in weight of 178 g. in 11 hours

at 80-95°. Distillation yielded 69 g. of cyclooctatetraene and 12 g. of

crude III, b.p. 63-75° (0.55 mu.). The product was chromatographed on silica

gel by the procedure dascribed abcve, and eluted with 3 1. of pentane con-

taining 2% ether. Concentration of the effluent and fractionation of the

residue yielded 8.1 g. {(2W4) of III, b.p. 75-78° (0.22 ma.), ngs 1.5448.1.5480.

A redistilled analytical sample had b.p. 77-78° (0.2 mn.), 555 1.5480, dfs 1.0213.
Apal. Calcd. for C, H,s0: C, 81.04; H, 8.17. Found:

¢, 81.1c; H, 8.39.
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Purificaticn of the alcchol IIT also wes effected by df=sclviny
it in concentyrated phospheric ecid, extracting the sclution several times
wvith ether (extracts were discarded), and nsutraliging with 10% sodium
hydroxide, with cooling. Extracticn with ether anmd distillation yielded pure
iiI, but abcut baif of the material was lcst by prlymerizeticn during the acid
treatment. TFairly pure samples of III als. were cbtained by extracting the
crude alcchcl with 20% (by weight) equecus silver nitrate, and regenerating
the alcchol from the agueaous sclution conteaining IIT as a silver nitrate
ccomplex by treatment with an axcess cf cconcentrated ammconium hydroaxide.

B-Cyclc&:tutotmnylethyl -3,5-Dinitrcbenscate was cbtained by

adding 1.1 g. of 3,5-dinitrobengoyl chlcride to a sclutiocn of ¢.75 g. of III
in 2 »l. of hexans, and hsatingz on & steam bath for 2 minutes. On cooling
the mixture cvernight 0.91 g. (53%) of the ester separated as yellow crystals.
Twc recrystallizaticns from a mixture of ethancl end wvater gave an analyticel
semple with a constant melting point of 67-67.8°,
Anal. Calcd. for Cy-H) (NpoOs: C, 59.65; H, 4.12; x, 8.19.
Found: C, 59.95; H, 4.27; N, 8.13.

p-Cyclcoctylethyl alcohol (IV) was cbtained by hydr-gensting

& sclutica of 0.11 g. of III in 5 ml. of 9% ethanol in the presence <f 0.05 g.
of pre-reduced platinum cxide cetalyst. After 2.5 hours 98.5% cf four molar
equivalents of hydrcgen had been abs:rbed, and the reduction stopped. Remowval
:f the catalyst and distillation ylelded 0.098 g. cf IV as a colirless liquid,
b.p. 78-79° (0.2 ma.), n? 1.4805%, d? c.9360.

= Crlpn i



Anal. Calcd. for CyeR200: C, 76.86; H, 12.90.
Pound: C, 77.15; H, 13.06.

Q-CJclc'éctxlethyl 3,5-Dinitrcbengoate was prepared by heating

0.15 g. of IV and 0.20 g. of 3,5-dinitrobengcyl chloride in 5 ml. cf hexanpe
od a steam bath for 1 minute. Cooling im ice followed by two crystallige-
tions from petroleum ether of the light yellow crystals that formed yielded
0.19 g. (54%) of the ester, m.p. 46.5-47.8°,

Amal. Calcd. for C,7HapN20g: C, 58.27; H, 6.33; K, 8.02.

Found: C, 58.0%; H, 6.43; N, 8.17.

An authentic sample cf the alcchul IV was prepared im 26%
yield by heating cyclosctylmgnenium bromide with am exsess of ethylens
oxide in a mixture of ether and bengene at 65° for 1 hour. The authentic
sample had b.p. 77.5-78.5° (0.2 mm.) n§5 1.4821, and an infrared spectrum
that wvas ideptical within the limits of experimental error with [V prepared
by reduction of III. The 3,5-dimitrckengoate of the authentic sample of IV
relted at 46.2-47.5° and was identical with the correspcmiing derivative of
IV prepared from III (mixed m.p.).

4-Chloro-l-butyne. - A solution of 60 g. of thiomyl chloride
in 40 ml. of dry chlorcform was added with stirring over a 2 hour period to
a mixture of 28 g. of 3-butymn-l-cl, 15 g. cof pyridine and 40 ml. of chlorofcrm.
The mixture was cooled in ice during the addition, and stirred at room tem-
perature for 12 hours. The mixture was washed twice with water, once with
5% sodium bicarbonate solution, and dried over sodium sulfate. After removal

cf the chloroform under reduced pressure, distillatiom of the residue yielded
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20.6 g. of crude 4-chloro-l-butyne. b.p. T5-85°. Om redistiilation 14.2 g.
(40%) of the analytically pure chloride was cbtained, with physical

properties (b.p. 84-85°, nﬁs

1.4376) corresponding to those reported recently
for k-chloro-l-butyne prepared from 3-butyn-l-yl p-toluenesulfonste and
lithium chloride (ref. 3, p. 365k).

N, N-Dimethyl 3-butynylamine. - A mixture of 25 g. of 4-

chloro-l-butyne and 180 g. of 258 aquecus dimethylamine was stirred et room
temperature for 3 days. The mixture was made strongly basic with 10% sodium
hydroxide solution and extracted several times with ether. The extracts were
dried over sodium sulfate, and the ether was removed through a packed
column. Distillation of the zesidue yielded 18.8 g. of crude N, K-dimethyl
3-butynylamine, b.p. 89-106°, end redistillstion gave 12.2 g. (L5%) of
the pure amipe, b.p. 104-106°, n§5 1.429%, d’:‘j 0.8111.
Apal. Caled. for CeHy,N: C, T.16; g, 11.43; N, 14.42. Found:
c, 75.88; H, 1i.k9; N, 1h4 .31,

N, N-Dimethyl B-Cyclooctatetraenylethylamine (V). - (s).

In the preferred preparation of V, a solution of 3.0 g. of B-cycloiictatetmnyl-
ethyl p-toluenesulfonate (VI, described below) im 15 ml. of benzene was

saturated vith gaseocus dimethylamine. The mixture was allowed to stend
overnight, and after washing wvith water wvas concentrated under reduced

pressure. The residue was distilled at 55° (0.2 mm.), and a solution of the
distilliete {n ether was extracted with excess 5 N hydrochloric acid, The

acid soluticn wes treated with excess sodium bicarbonmate solution, and the

anine V vas extracted with ether. The extracts were dried over sodium sulfate,
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copcentrated, and the residue was distilled through a semimicro columm,

2% .35
yielding 0.9% g. (53%) of V, b.p. 59° (0.28 mm.), o, 1.5198, a, 0.5186.

Aml- C&lCd- fo! C;zﬂyrx: c’ 82.23; E, '9'76; i) 70”'

Found: C, 82.47; H, 9.73; N, 7.86. .

N, N-Dimethyl f-Cyclooctatetraenylethylamine Picrate was

prepared by adding an ethereal solution of picric acid tc a sclutiom of V in
ether, and recrystallized from 95% ethanol tc a constant melting poimt of
118.0-118.5°.
Apnal. Calcd, fcr C,aHaoNe¢O7: C, 53.46; 4, 4.98; N, 13.86,
Pcund: C, 53.57; H, 4.99; N, 13.81.

N, N-Dimethyl B-ciclogctatetraenxlothylamine Hydrochloride was

prepared by passing dry hydrogen chlcride through a solution of (.63 g.

of V in 10 ml, of dry ether. The crystalline hyircchloride wae recrystalliged
twice tc a comstant m.p. of 179.6-180.6° from methanol-ether; yield 0.62 g.
(82g).

Apal. Caled. for C;oH;sNCl: C, 68.07; H, 8.57; X, 6.62.

FPound: C, 68.02; H, 8.72; K, 6.50.

(b) Copolymerizaticn cf 10.7 g. of N,N-dimethyl 3-butynylamine
with acetylens by the general prccedure described previously e resulted in
absorption cf 800 p.s.i. of acetylene. The reaction mixture was centrifuged
to remove solids ani the ciear liguid obtmined was distilled under reduced
pressure through a packed colume to remove tetrahydrofuran and benzene. The
residue was extracted with 3% hydrochloric acid; distillation of the neutral

fraction yielded 30 g. of cyclogctatetraane. The acidic extracts were made
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basic vith 10% sodium hydroxide and extracted with ether. After removal

of the ether, distillation of the residue through a seminicro column yielded
1.5 g. (8%) of V vith physica)l properties correspondimg closely to the
properties of V described under (a) above, The picrate of V prepared by
copolymerization vas analytically pure, and had m.p. and mixed m.p. w'th the
picrate of V described under (&) of 117.5-118.5°.

B-CycloOctatetraenylethyl-p-toluenesulfonate (VI). - A

mixture of 14.5 g. of p-toluenesulfonyl chloride amd 5.4 g. of pyridine vas
added to 10.0 g. of the alcohol MI, with cooling. Heat wvas evolved, and

in e few minutes seperation of crystalline pyridine hydrochloride began.
After the mixture stocd at room temperature for 12 hours, it wvas added to
150 ml. of 10% hydrochloric acid and extracted with ether several times.

The extrects wvere dried over magnesium sulfate, concentrated, ani the residue
vas evacuated at C.2 mm., at roon temperature for 15 minutes to complete
removal of the solvent. The liquid residue of VI amounted to 20.2 g. (92%);
it failed tc crystallize, and was used as an intermediste without further
purification,

8-Cyclooctatetraenylethyl Cyanide (V1I). - A solution of

20.0 g. of the p-toluenesulfonate VI amd 7.3 g. of potassium cysnide in 50 ml.
of 90% ethanol was heated under reflux for 14 hcurs. After cooling, 100 ml.
of water vwas added and the mixture was extracted with ether several times,

The txtracts were dried over magnesium sulfate, concentrated, and the residue
vas distilled through & semimicro column, yielding 8.3 g. (788) of VII,

b.p. 55-65° (0.25 m.), n§5 1.5374-1.5385. A redistilled analytical semple

———
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R 25
hsd b.p. 62-63° (0.2% mm.), n§5 1.5378, du 0.985%.
Found: €, 8%.06; ®, 7.11; X, 8.61.

%} -Cyclooctatetraenylpropylamine (VITI). - A solution of

2.0 g. of the nitrile VII in 15 ml. of dry ether wae added slowly with stirring
to 0.48 g. of lithium aluminum hydride in an atmosphexre of nitrogen. The
mixture was heated under reflux for 1 hour, ccoled, and & small amount of
water was sdded cautiously, followed by 35 ml. of 10% hydrochloric acid.
The mixture was extracted with ether (extracts discarded), and then made
basic vith 10% sodium hydroxide. The amine VIII was extracted with ether,
and the extracts were dried over magnesium sulfate aad concentrated by
distillation through a packed column., Two fractionations of the residue
through a semimicrc column yielded 1.15 g. (564) of VIII, b.p. 68-68.5°
(0.1 m.), n§5 1.5, dﬁs 0.9613.

Anal. Calcd. for Cy,H,sN: C, 81.93; H, 9.38. Found:

c, 82.01; H, 9.51.

7V Cyclcictetetraenylpropylanine Picrate vas obtained as

yellovw crystals by adding VIII tc a saturated solution of picric acid in
ethanol, and purified to a ccnstant melting point of 166-167.5° by recry-
stelliza*ion from ethancl and water,
Anal. Calcd. for Cy7H;aN¢0r: €, 52.31; E, 4.65; N, 14.35,
Pound: C, 52.30; H, 4.93; N, 14.08.

Y-Cyclooctatetraenylpropylamine Hydrochloride was prapared

by passing hydrogen chloride through a solution of VIII in dry ether. The

.
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solid hydrochloride was recrystalliged twice from methanol-ether to & constant
melting poimt of 153.3-154.2°; yield 0.65 g. (84%).
Anal. Caled. for C,,H;sCIN: C, 66.82; H, 8.16; N, T7.09.
Found: C, 66.57; H, 8.15; N, 7.04.

B-Cyclooctatetraenylpropionic Acid {IX). - The nitrile VII

(2.0 g.) vas added to a sclution of 2.0 g. of sodium hydroxide in 50 ml. of
vater, ani the mixture was beated under reflux for ! hours, during which time
it becames homogeneous. After cooling, the solution was extracted with ether
(extracts discarded), made strongly acidic with 1% hydrochloric acid, and
extracted several times with ether. The liquid residue cbtainmed on comcentra-
tiou of the extracts solidified as light yellow crystals (2.0l g., 90%).
Three crystallizations from hexane yiélded 1.7 g. (77) of the pure acid IX,
m.p. 59.2-60°.

Anmal. Cealcd. for Cy,Hyp02: C, T4.97; H, 6.87. Found:

c, T4.98; H, 6.98.

The Quinine Salt of ﬁ-c,yclogctatetmmylpropionic Acid vas

prepared by adding a solution of 0.5 g. of the acid IX in 5 ml. of dry ether
tc & solution of 1.06 g. of quinine hydrate in 200 ml. of ether. The solu-
tion was ccncentrated tc a volume of 50 ml. and ccoled overnight at 5°.
The yellow crystals that formed were recrystallized three times from ether
without change in melting peint or rotation; m.v. 119.6-120.6°, [« 135. 123.1°
(. = 2, ¢0.83 in 95% ethanol).

Apal. Calcd. for Cg,HegN¢Op: C, T4.37; H, T7.25; N, 5.60.

Found : C, 7“021; H, 7.25} N, 5-70.



e

Treatment of the quinine salt with 1% hydrochlcoric acid
fcllowed by extraction with sther yielded the pure acid IX, which was optically
inactive.

p-Cyclooctatetraenyletnvl Bromide (X). - The p-toluenesulfonate
b

VI (1h.4 g.) was allowed to reect with 9.4 g. of anhydrous calcium bromide in
25 ml. of Methyl Cellosolve at 50° for 15 minutes. The mixture was cooled,
added to 200 ml. of ether, and the calcium p-toluenesulfopnate wes separated
by filtration (8.8 g., 96%). The filtrate was washed with water to remove
Methyl Cellosclve, dried cver magnesium sulfate, and distilled. The yield of
the crude brcmide X was 7.1 g. (724), b.p. 61-67° (0.12 me.), n§5 1.5580-1.5650.
The product was chrometcgraphed on silica gel to separate oaxygen-containing
impurities and refractionated several times, but pure X was not obtained,
apparently because of some elimination of hydrogen brcmide during the purifica-
tion process, Fairly pure X obtained by this procedure had b.p. 65-67°
(0.13 ma.), n§5 1.5686, d? 1.2550.

Aval. Calcd. for CyoHy,Br: €, 56.89; H, 5.25. Found:

C, 57.80; H, 5.47.

A similar slightly impure sample of X was cbtained from
reaction of the alcchol III with phosphorous tribromide in hexane, in the presence
of pyridine., Reaction of the bromide X with dimethylamine yielded the
tertiary amine V, vhich was obtained more easily from the p-toluenesulfonate

VI.
B-Cyclooctatetraenylethyl Acetate (XI). - A mixture of 3.0 g.

of the alcchol IIT and 4.1 g. cf acetic anhydride was heated on a steam bath for
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20 minutes, cooled, and added to 100 ml. of water. The product was sxtracted
with several portions of bengene, vhich were dried over magnesium sulfate and
concentrated. Distillation of the residue yielded 3.5 g. (S1%) of the acetate
XI a8 a fragrant, yellow liquid, b.p. 81-82° (0.15 mn.), m,a,5 1.5150, dﬁﬁ 1.0260.
Anal, Calcd. Zor CgH;402: C, T5.76; E, T.42. Found:
c, T5.56; H, 7.58.
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Fig. 1. - Ultraviolet absorption spectrs: curve 1, cyclosctatc-
traenylmethyl alcchol (I}; curve 2, p-cyclooctatetraenylethyl
alcchol (III), both in cyclohexane, determined with a Cary
Ultraviolet Recording Spectrophotometer, Model 11 MS.
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